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A b s; t c K c I 



Tho proGoni Invoncioa^concernj; pho^ocht^cnicAl Iabt>l8ng reayenta compftslnof 
2 lanthanfde lon-cholaiing siruciuro and furocountaKn d&rivativ*? bound via 
a Hfvu:6r. The lat&IfJng roagont can bo ucccf in ^en tffasnostia 
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GyrK> (iCf-jh*-- dl..\<;'ncfltiGa ii m^tl^Oil i:Oi' the 9«qu9nc«- 

^tpfecific: dotec-:.ion ot [>N^y'RHA sequences. It x:S )^ftf£<:-:d on 
the hvbri'iisciUi,ijr> the gen© prob*^ 'jr^^^ui^occ: vith c ample - 
Tnenti^ry yuquoixco r&gVot^a of tho DNA/RNA Co be detscCQd 

1.. (lood, ScionC<;> 7A^., 72^ (1988)], 

OovM probo diA<jnoatic3 mA)c«#c $>053XMe tha detection of 
LXi£'ccti0U3 dlsffiasee and gerjdtic d<i£ccUH. Prerequiaitaa 
10 for the broad app I. lection of gene probe dlagnoeulcs are 
adequate sdinrltiviUy of d^T.ectilon, siraplicity in pejriom- 
ancQ and thu avoidance ot radioacxivity . 

Ons variant, of qen© prois* diagfCiOCtXca proceeds by rray of 
tVu* d.li:ccc phoTocheniical labailirtg of: the PUA/J^WA to bs 

15 dececccd; subsequently hybridiiidtion occurs to gan© 

probes wif.b complementary nucltsic AC id «R<jaenc©« 
(N. X5fttt.itq\il>td, P.M.M. Ra^S , P.O, KuguBi>Rl, E. Carlsoar 
A, Lyga, J-S, Shapiro, J. P. Aibare-\la, Analytical Bio- 
chaaiiBCry 177, 83 {1989): J.^*. AlbarenA, Kinegnr^ 

20 W^T,* p^xr.eraon^ M. Datt^iguptii^ B, C^rlsoiii Nucleic Acids 
Reso^irch 17/ 4293 (i98<>)]. 

PurocouniArine vbich ^ire United to biotin by way of. 
suitable spacer juoloculee ha.ve been ahovn to b« vory 
suitable for the photobiotioyiauiou o.f nucleic acidB. 
2fi After hybrid! oat ion to i gon« probo v^ith a coiupleinentary 



La A 29 0^3 - 1 - 
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r./^k*;ji place, for ^jxaxiioic^ by acUlJ-t: J.on of a ccjjup.lfix Oil 
.intibiocin-fiutibody oc AVidin or otx«pta^X<UA '-^ntx 
alka'iino phOrfp!5ftl:aaft . For rhe detectioti , rt ccaJiou/: reac- 
ii t-ion, H-jvlcii ia elicited h^f aU;nXi,fte phoephacaee, ia 

1^ accrued out in jtii rtcliliK.l;>AAi step. (J.J. Le^ry, 
D.J. BrVrjati, O.C. Wtird, Proc . 75iUi . Acad. 3c;i. USA 30, 
4045-4059 (1383) ] . 

A disadvanracre of tha Oc^tocUlon eyarem using bio tin ij) 
la the wiilo distribution of biotin in bioiog.U^l flyetama . 

A posaibla altQxnativ(*> wow lei be direcx yhotoiab^Iii.ng 
cKe DJTA/liwA to b© a^tacttxly for example uaing a finoro- 
efc«inc dye. How&ver, thic'hAfi been found not, fco ba prao- 
ticablo Ufid^r thB condltionu oD the photar^action , 
15 .fteCAxir.^ oil prof ereticiai Bnecgy wasUing. .Tn addition, a 
^uitabio labol vou1.d have to be photo inert. 

ijurprisingiy, icinthAnido cholAtes which are link9<JE i:o 
suitable jEurocoumarins by sno&ns of a spacer havo busn 
foaad CO bo suin^le . 

20 X*an1:hanid« ohtil&toS/ in particxiiar europium clloiate«r Are 

already i>e-lng routiiWily oixiployed in iiniTiunodi agnostics 
[?, Degan, a, Abbondandolo, G. Montftixg.uoli/ J- of Bio- 
Inmin^ficenc* And Cbeialiumlnaacenco 5, 207 ( 1^90) J . A 
particular advAnta^e ot uRing ^hem i» ti^u possibility of 

25 xXittB-rBaolvBd maaeurGmont of fluorsBce^nt light. Their 
ftpplicat.ion in gan© probo diagnoatica haa now also b»*«n 
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c30-':r:r!.h<-d Cor ch.e first time> [A. Osor, W,K- Unt.^, 
O. VAlftt, wucleic i>jci<i3 R««., 'J. ilfil (a9aO)J/ Though In 
uhifl woL-k .labelling wir^U yuropiuiti chci'5tf> xe agents takefl 
place \j3tn5 o costiy ijroc«j<lur^>, in ACiriitloo, ths use of 
-suropiuan <;hftlnc« primor:? Hrtr Lhe PCR reaction hae been 
described ^P. Ocihlon. A- Tlr.id, V.-M. yjukkala, Hura- 
kalnen, M. Kwiatkowi>:i/ Mol<acular and Calluiisx Trobes 
143-149 (L39L)3. 

According co the iJivoat:J/)n, a labelling reaijent of tho 
10 geoflral formula 



Lii-S-Pu 



Is cynttiocitfody 

Ln = a liirithani<(o lon-ohelati.ncj BCxucturs, 
S ~ a spocer molaculd and 
IS rt3 - a fuxocousTiiirin darivative A photochemtaally 



Th« lunthttriidd ioa-cn«>XaCin5 ^f.ructure (I.n) ia a pyridine 
darlvartiva of the formula 




20 where 



3 - 
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'mmz . 

r^rpresonta C^- to C^<-tiryio£i(n , opticoAlly coatiiicing 
a het-orcj atom gxquping, or Cj- t:i"» r^-a.L/w5'ianB 

thari onco) 1 , 

anrf optionally X t- Y repraaenxa U-Qxy-out;eiiiijniciO , K- 



-CH^ CIU 



0 _ 



o 

10 w^iisru ropr^iSQats hydrocr*?!!/ a saturated or unea^u- 

ratsd C^- to C^o-c^lkyi radical, opt. tonally aubatitu- 
ced by a phenyl group, or A plionyl group, 

R r<fpr»ftO-ntS , Jn e^ach caea indBparudently o± t-ho 
otharE, hydroysii, iuniirCniuui- or an equt^raJLent of an 
IS aika,ll metal or a 1/2 equivAlwnt of an alkaline 

earth me^c^l- 

Th«i 9ynt3\<59iB of th^ pyridine dorivativs Lu takos plACO 
according to mothoda which are kno^^m per at [aee, e-g., 
P. V6gtl0. ijnd C, Oh©/ Ch©«i. B^r. ii?-/ 849 to 854 (1S84)? 
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repre3on::i3 C^- to C^i-aryioiui, opt.locviLly coatiiining 
rhan onco) j , 

end optionally X i* Y reprssenxa V-oxysuccirt iiflido , K- 
C5I0, C'OOlU SK, CO-hAlog^n, CCCCORS CM^OlCDjaS 



-C N 1 



O 

IQ v^ieru R' rgpr^ssftUS hydKOcr^^/ ^ eacuxated or unsatu- 

rated C^- to C«-«Ll>:yl radicals opt-tuMlly substitu- 
ted by a phenyl group, or A phonyl group, 

R r^^pxasonCS , ' in c-acK case liideporidently oi: tho 
otherE, hyxJro<feHf tfum&oniuin- or an equl,^raJLent: of an 
15 ;ilkfl.li metal or a 1/2 equiv^iwrtt ot an alkaline 

Th«i 3yntK<iBjt.B of th^ pyridine doxivativs Ln ta);os placo 
according to itiothoda <^hic>i are knovn per afe |.aB«/ e-g-r 
F. V6gtlo. £jnd C. Ohia, Chew^, B«r» lUx 849 xo B54 (19B4J? 



.yariy2html?FILENAME=%2Fcpoti%2Fprod%2Fapache%2Fhtdocs%2Fcache%2Fmodca%2f4^^^ 



2099542 



The apace r .La a p-olyaik'/lismin©, a polyethylena qiycoi or 

Polya.lky.latol iinft ha.Vft t)ie following generaJ. formula ; 

- R H 

5 I I 

whexra 

phenyl, naphthyl or inihr dcyl ), nyCEtror.yl ox Cx-C,- 

la jc roprO(50AU3 a nuttih«r between 2 and V ; 

y represantc a numbor beT.^<eon 3 an<i 10. 

K can occur <iiff erectly j.x^ th<b po«ejLble vdiriamrs 
tnent.l.oaed above, l.e* it iuuat not bd idtanUiCAl for dach 

IS I 

re^etirlon of th« -[CM,]^-fJ- unit in th« fipfiicer, Tho SCim*^ 

Xfl ^Xao rhe case fax 'x, i-e. x nnjat not ba idotlUjucai i'or 

oach ropotiV-.ton o£ ti^« -(CJi,)^' unJLc in the spacer. 

PxB±erably tha Rs, incS^OOirtlontly o£ oacU Otlh<w^, »- 
20 Cj-C.-olkyl (e.g. methyl, ethyl, n-propyl< i -propy .1 / 

p-huty.^ ^ 1 "butyl f terc-butyl J ; x = 2, 3, 4- Or 5; at^d 
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p,^rci.ru.\flr."li' preferred N-4 , H-S-ctlro^thylRpernnina 

fle.T.tvativB? of Che forjiuii'i 

* . I ^ I H 

' N - < CX^ 3 3 - ( OH2 ) 4 - N - ( CK^ ) 3 - M - 
PQ.lyexhylon© cjlycol.-s lift'/€ Uhe following gen€»ral iormul-i 
-0-C-(C}Ii),.0-],- 

X ifl = 2, 3'^ 4 01: 5 and 
y la = 3 , 4 ^ 5 or 6 . 

10 Frefe-Txed are polyethyl^no giycolfi with x ?./ 5/ 4 or 5; 

y -» 3^ 4/ S or 6« va^rtlcuJiirly pirdf^rcod ar© polyethylene 
Vlycoia with it - ?. and y = 4, 5 ox A. 

Spacer molecuidc with ciorabin«<i aTOin£>/giycol struc tares 
^vs tha following geindiral forroulai 



where 

2^, 21'^ and U^, indepaiidt^ntly of oacb OUheJC, E«pt:eEenc 0 
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X rr!jircjflf>nt:A a n^^ntber b©r>r&eii 2 and 7; 

5 y repXQftorjts it nujafter dotvocci ;iftd 10- 

Ptrfsftcurred are spacer acructures with = 0 «.n<3 S*, S'' =• 
NR vha.re 

tha Rtf = Ct-Ci-alkyl (e.g. melihyl, ethyl, n-propyi, n- 
butyl, i-butyl, turt-ho^yl); x ~ 2, 3, 4 or 5a &xid y - 3, 
10 4, 5 or G. 

Particularly preferred ore etructureu vith - 0, 

R - K, methyl, enhyA, 

15 y - 6- 

Suit Able pho toe hemic ally .Unkabie bttriiCtur&s euro It\ 
particular f urocoumarina , auch as, for example, atigtalicin 
( lsj0p50raL«u} or pHoral^na as well as derivativea of 
ti^oso wfiicn react photochemicaiiy wich nunlftic acici* 



Le A 7? 091 
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R3 



Ri. and R,, IndepencleAcXy of &ar.h otbec, cepjjeo^nt H or 

alicyl with hydroxy!^ Ci-C7-alkoJ<5'/ amino., halo or W- 
phrthnllnx.ido oubstitueiits . 

Paxticuiaarly preferred are anqollcin darlvacivua which 
cont^.1,r\ the following li^-R^ groupings : 

10 Ri \ 

H H 
Cl<3 H 

15 CH, K 

H 



If H 




I^. A .29 0^:^ 



- 8 - 
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0 tho K <: i?m(>r)i J ai I 5^ v/ i. i: h dl i* f e j:e n c R ' a md-/ o i a o be a y\\ t:he« - 
L.sed by prccnaHea icTiown front tha iit-sro tui;«o . 




5 whdr>9 

R^/ Rj and R», inddpona^ntly oC ftAch ochar, rspresgnc H 
oi: Ci-C>-Alkyi/ 



with hydroxy I / Ci^y-alkoxy, iimlno, hAlo 
ID or N-pht-JieiJLiRiXdo ftubetit.uentB ^ 



Viy and n,, IndBpsnrfejitiy of each othor^ represent 

hydroxyl, carboccyA, carbo-Cj^C^-ciDcOxy or 
Ci"C7-al]cx3;cy. 

AngBlXcin daxivativ^s Ara ach/anta<fC0U6 iu cQarpariaon wlxh 
15 pBoraiana becauas of thjQ JttonoadUuc-t format Ion ^ 

The ttaqueirico of the binOInq of t-lie lant.han±de ion cliala- 
ting agent r tha i;p<icor aiid the finrccowarin l.a airbitrary. 
It ia thus poeaiblo, inter alia^ firer to H»U r.he 
chelatlncf agent Ln. wit:li the spacer S and Subtdqueiitiy to 
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raacr. cKe ?ro<l\jcT: wi^h the furocoximctrin f n - O^'ivi^r^jfj-ly, 
x'w-S yiAy i".U-:f: b'.i cunuj true tod einU r;f;/ir/V.ff<i w/.th r^n ^ 

The: l.Lri'<.i.rnY of Uhft mc^lf:!: J.es 1 a effacceti in a mannar known 
pe r a e - 

CxamuXe la 1 

Proparat Jlon of 7, 6 -bis [ ^^ , »-bi» ( t-butoxycarbony ioiciChyi ) - 
cjtti:io-tnoi;hyl3-4-(5--hy»iroxyp»nt-l--iRyi)pyridlne (1) : 



6 9 (10 ntmol) oC 2 , €-bia (M,r?-biB(t-buto3cycariionyl3nartliyl) - 
eiin.ino-Met;hyX3-4-4jJ:on*opyri<ltne (prapaMd aa described by 
ToJca.LOy P« Psflanen and J» K£iukaa:e In ;»jcta Chem. Scand. 
Sar. B 42, (1969) 37 3 J ar© dissolved in a mixtiare on 
tTQshly distilled taxxahydrof ur^n, 15 ml, ana 15 ml of 
rriethy 1 ajnXnc . %'hB aoIut,ian is dsqda&ed and 1 g (12 itunol) 
of, 5-hydx!oxypent-l-ine Is Intraduced* Tha cacslyHt,- 
consisting o£ a mixture of 590 mg (0,4 mmoi) of bi9(xri- 
phenYlphofiphin©)paliadium(lI) chlorid«, 840 la-gr (3.2imaoJ.) 
of triph^rrylphoaphine and 117 rog (0.61 mmol) of Cu(r) 
io<^*.tiOf is a<Id^<i at. room tefnpe^xure and with ntj.rring. 
Tho reaction ia complete according to n-c aftiei: 7 hours 



Lb a 29 093 - 10 - 
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uutisoqiipvot: f. J.lt.rAt.l.oo , the aoiucion concontxfttcd In 
VACUO ancJ chromic oqraphsd ov«r aii-ica <;«>i {oJ.Uftnt: echn^l 
acetAte, rt^ = 0.-6.1) . 

4.5 g (68% of tfiMOrry) arA obc^ined of a slightly >^llow- 
iah solid with A niclc:J.ng point of 90 'C. 

Kxamnle lh\ 

Trepar at: l.on of 2 , 6 -bi s [ N , N-bi s ( t -bo toxycar bony iTue thy 1 ) - 
Qmino-m«thyi-4-( .U'»iyciro5Q'x]ndec-l-inyl)pyriaiiiCi (2 ) * 

6 g (IQ nanol) of 2 /S'hl.sf »,N-bifl (t-hucoxycarbtmyl- 
methyl) aTnino-mathyl j *4-broasopy/:JLdllw> ace reacted with 
a.9'J g (12 mmoi) of i-uTidacin-lO^ol ixnd^X action of 
Pd oataly^j.e in analogy with Exampla la) - Aftor chroTtwitn- 
graphy on all.l.ca ^e^.l (eluent: ethyl ^icGtats^ Rj « 0.52}/ 

7 g {7 7% of theory) ohcataed of a yellow aoiid wii-b 
a malting point o£ 57 to 59 "^C* 

RxaTCTple ?.al 

Preparation oC ;?,$-M«[K7Ta-h.ls{t-^uto3cycarbonyl]ndtliyl)- 
£m\ino-fnathyl] -4- (5-hydroxypontyJ) pyridine (3) : 




^ it - 
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u^g )0.7 ifurtcl) ot t-ha compound L descxib^*<i in Kxampis 
1 are dis5clv-t?d ia 20 ml ot: c^hn . ocn-ntioi ajiU 24 mg of iOI; 

30' C iifi<kw; jjoft ;.u i.vl^ hydrogen proaaurr. . T'n*: rodonloo l a 
5 complete wtchln i hoox (according to I'iC) . Afrer cooling 

and jrenoval of tho catuiyjt, th^ cjtJiuti.on i« c otic oat. rat «d 
in vacua and tha r«Kidu8 i£> chroin*3 tofjraphcd On silica tjel 
(aluent: erhyl acutdta* R< - 0.52). 34^ nig {51^ of theory) 
ara obtained of a ii]J.ylitly yallowi&h oil. 

1.0 An imiprovibmeot of the yield (55% of theory) is achiBvsd 

.11* PtOj ;.3 u^ett the cacalyat under the sams x'sacr.ioa 
condiuions . 

Example 2b 1 



iS 



PreparDtion of 2 , G-bia (N, fcf*-bis (t-butoicyc^rbonylinorthyi ) ^ 
aniino-niQthyi -4 - ( li - hydroxytindecyl ) pyridine (4 } : 



2Q 



i,0 g nwno.l.) the coai5>oujv1 2 <Sep,ci:ibed in ExajupXe 

lb) in hyOro^enaccd with PcOi c^talye^is (;100 m9> in 
analogy with Excimplo 2a) . Aftax* chrojiuitogrnphy on silica 
gel {feluent: chloro^orTn/ethanol 15 i 1, il^ = 0.^), 72 5 cng 
(72?t of theory) are obtained of a BligJhit.ly yallowiah oil. 



Preparation of oirn no-pSR-angf!] 1ct n (5) 



12 
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^.07 q (Jt^mmol) of 4 ' '•c\mi.nomethfyi-4/5 ' "dijnethylango'iioln 
nT:e <i>.a»oivoci Xn 25 ml of Uyi? and reacted wltii 3.21 
(20 Oft.!,) of oarJ>Ouyldiiraidd*:0'le at room teoi^aratuxe. 
5 CoiupXfite react iao (accai'ding to TLiC) waa ob^o/tvod ai"Ler: 

6- hnuxa o± stirring uodar nitrogen. Th» i;o Action ia 
slowly added dropwiso t:o a solution oil 16*65 g (60 irmol) 
of l,17-diamiiio-3, 6,3, 12,15-panto.ojcahoj>t&deoane in 40 mi 
oi DMP at dO*C aibd tho mixture otirrod ac 70 "C for a 
10 fnrthex 12 hours. After cooling/ rhs solution Let concen-- 
traced in vacuo aod chroraatogr^phed on si.lj.oa gel 
(olucntt chlorofoxin/mo-thanDl/aniflionia 90*10:1, = 0.25) » 
7.1 g (65% of cheoxy} AK^. oh^aiued o£ a flilgh^ly y»liov 
oil. 
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15 




6 n - S 

7 » II 

250 mg (0.37 inmol) of ths carrapound 3 daacribt^d /.n J:xajaplQ 
2a) (^ro <ii9aolv«f4 /.a .1 mi of dxy toluend. 65 mg 
(0,4 nrnjol) of cArbonyldllwldaaoid are add*3Cl. Aftar L7 
hours ot atiri-ing ac 60'C untter Jia, J id carf.plftreiy 
reacted {acaording to TI/C, eluant; cJUoco £ q.T3u/ at tia/^oJ. 
i5:i, R« = 0,45) and a rXBxr product has forflied {eiuen-ti 
aea abov^, " 0*63). 220 m<[ {0^<1 iufnol),of the cooTpound 
5 described ifi Example 3 are added and tho .enaction 
mixtxifd is HCirred at 90 *C far a furthoi 2^ hours . Aftoc 
cooling^ the* sclu-cAon ii> cohowcriited in vacuo and tht> 
residue is cbromatogxaphGd on aillca gel (eluent: 
toiuene/et-hanol 5 t 1, = 0.36) . 138 m (30t of theory) 
ar& obtained of a lightly yellow oil. 



- 14 
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?.rf^pji rAt ton oi Lrt-a-Fn (7): 

i30 jmg (0.fj4 cnmoi) of th« c:otf,0o»inri ^ d.<?:acrJ.bfl<l in 2:tajapia 
2b) ar** activcitwd vj. fch carbonyldiimidasole ttucl auba^- 
5 quently rt>ar;td<l a/i^.Vq^' to liJcaiaplQ 4a) with tiio aiciiiio- 

PtJC-angeiicifj 5 dOdOcXbfi<S .tn Kxojupio 3). A.i!tdr cJijComa- 
tography on siiiOA g<^h (eluenct colueaw/othdnoi 5j1^ 
Rj ^ 0.3i)p ids jati {26^^ of thaojry) are obtrtifted ol: 
yeilowXsh oil. 



PrepnrAtioa oC Irn-S-FO-tatracarboxyliC acrid (8)* 




n - s 



138 nwj (0,1L runo.l) of the cetraeatsr fi d<jficxib©cl in 
Exampio 4a) aro dii^ solved .La 4 juI of dry hanrsnQ arid 
i5 56 9 mg (5 nulioi) o£ trifluoro acetic acM axe added undear 

After 2 hours of stirring at 50 *C , nhe picoduct 



15 - 
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«<f2p^i r At.rjK oor. Jn L>eAa,<^ne aa an oil. Accordimj t:o TT/i ^h^^ 
raaccion is comv].f>to, Aft^^t* t;co L.LiU) , Uh« aolatj.on is 
croocfivcitratf^n ).o vainio* T'Aft rent due ia diGaoJ.v*#a id 5 mK 
of iii.'<V..\J. 1<^C waf:i->r AAd ext.ract£»cl by shaJciny twico viUh 
G 1 ml Oj; fJ i.el^KyJ * ether . T)ve aquecrug phatjci i j <7r)i'^cn\\\.CAf,c:<i 

dnrl chrcjaacograpned on KO IS <cJ.a^^a^:: wiethdnol, - 
0.1.,=*}. 70 lag (62% of tAoory) Ar?: otjr.Ai.jv*d of. a wiiJcy, 

iO Praparation of Ln-o-Fa tocrAAcld (9) : 

45 rag (0.0 34 mraoi) of tho UftCriieBtex 9 deacrib&d in 
ISjcample ^b) are ^Bac^ed with trifiuocoacoclc acid In 
OTiaia<fy with nxa.mpi3 5a), 30 mg <ai^ of t>x«ory) A^r-i 
o£>t<iiii&<l oi' d viscouft 0.1.1* 

15 ?3cujni>l<?,..$, 

rreparation of W^- (angglicinauiiido) -J?*/N*-<:liut^e:thy.lapermine 
(10): 




10 
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I .tn VJ ( >t 0 ittiiio J ) c l: 4 " - .wtiir.omeT. hy i - 4 , 5 ^ - ■ H A^i: i:hy.l a ric,'»l i.c i 
five cctiviited v/icn cnii>oari^lU.a'kJ/i.--i:iola in anaiuyy with 
yxojnpi^j 1. T'U<> rf^^tnXClrity aolutioo ic iitiiJoU drt>tVrtf.t.sc a 

40 lui i'<f: OMP in anology xitJi flramp i.i^ 1- AfLer cooll.'i^j, 
utxc; «oLuttQxi is concencraLtoa /.n vat^uo and the roaidue is 
oh/^^niACographad on tfCi.ica <j[^X (aluent: chloroform/ 
iHOtbAnoJyaccmionia .lOiS:!, K< 0,11.), 7,1 q (7:1% of theory) 
art^ obtAiOftd C3f a yeilov; oil. 
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3i5 n)iT (D.S y^itiol. ) <^l: LA^ compound 4 descriJ^'^ci in Aixnjnpio 
2b -ici * di:t. w^.^,^ CArbooyldiicTiictrtKoLo .ifif^ cub^'/'^'- 

qnr*ov.J.y r<^Art.ftd wirh the amino ccunpouorl 5.0 ^irjscr l,bpd in 
T:x^niplG 6 in analogy witii Exanpio <. A £* Ar chrotnacogr^iphY 
S on silica (olii^sav. t chlocofor:a/m-et?:aii<-;l/aincnot>ia 

70:4Stl, Hi - 132 uig (211 of thGOiy} '^/^Ja obcaXned 

of a yol.l'TW f^il. 

Preparation o£ Lri-a-?n totr«acid (12): (KvPA) 

LO ^0 mg (0*023 nnnol) of the tetraos-tcn; it de5;cxlbe<t In 

Bxajaple are react-ed with tx if lucrottc&tic acXd in 
Boclogy vith RxAcipJL^ 5» 22 mg (92% of theory) are 
Qhtainsd oi a yollov oil, 

E^caxcTple 9 

15 phcitotOAct-.i-on ofi ^airpin oligonuclaotidaQ with EuPA (12} 

SO ;jg of th« hilirpin oli<y0flucleol--ide are taken up In 
100 it\ at I'ria-HCl buffer. The coiui-ion l3 lp-£t ths 
wat^bftth akt 50*0 for Ifi rainutea. To penrdt alov cooling 
to room t*5wpecature , t^e aatupls ta taken out of thri 
2f> watarbath, SabsQqaontly a fuxthor 400 pX ot vetXav are 

add&d. 

For Che photoreacxion, a 20 -fold fnolar qj:CQSS 01* Ba?A is 
added to 15 oJf the bybrldJ.Fjed lialrpi-n oligonucleotide. 
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AC .1.12 nm or nut ta an £ipp»3n«lort' tuby , T?\o aho^O- 

r-sacTion la followed using ^]L*LC. WitJilu i5 aii/iytci^ ^ irjic^ 
photoreac t.±o(\ was comp 1 t** . 

Pfto to label l.tnq wtcik eupa (12) 

For the photoiabel J.ing^ r>0 pi cif 1 K aodiiim tt?txalJorat« 
buffer pK 8.3 and 50 /il of BuPA (2 jig/;/l) werg added to 
2 xo 5 >ig of OtfA in 2 0 f^L of T2 buf^ftr and Cha aoluxion 
10 made up ta SOD fil with <30u]3i© -distill ©4 If^O. "Che mixcuzre 

waa ir3:ad.?3xed for 10 cninucQa at 312 nin ufling & U\' trdne- 
illuminator. wiCb t:hti sauiples being luapt on ico during 
poiciod, 

Tho piiot.olaiooll?>d PJXA was sut^equenxly pcQclpitaMed with 
15 1/10 valuma of 3 X «odiuin ac^tato pH 5,^ and L volume ot 
isopropapjoi at rooni teraperature and loft to ntftnd for 5 
minucea . Subsequ^ently, the Wk was centrifuged down ftt 
10 #000 rpnt in an tlppendorC cent-rifiige, the eup«rna-nant 
decantod off and zhc DBA prooiptcace vanhed >frtLth 70% 
20 fitrength ethanol. Aftox the saiiiipie^ had boon driod/ th^ 
photolabBllad DNA vd6 tdkM up in TS, The photolaboiling 
of tYie , DMA with auPA was subsequently monitor ad by 
agarose g&l. electrophoresis and microti tre teats. 
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Oecacxion of J-.h" liul'A .Inb^ l.J.i ng in t)ia aticrocit-rs tdsr 

TO ^iet^fjct t:he P.uPA J.ab-Billng of clouI>io*.SV.y:aAdoa WA, i:Ua 
ONA was plpacted, aitar tho idbeUing, lnf.0 Tatcrotit^re 
3 i:«flr. p.late& In concentrations of i50 ag l.o 1.25 p// in 1:2 

dXHition BCeps. l»o ctt^oh the PKA Co r.iv* nolyatyrene 
groupfl of. rh© mXcxotitr^ UlfiO DNA wan Uxat diiuce^l 

in tho wcilfl with vesit buffar (10 anM Hi phoftph&tfc pH 1.2 
vith 0,1 M K-gCli, 0,).5 W NaCl, 3 M KCl) and Lncubat<^<i at 

10 rnotn tampaxaturo ovoraight. w^iahing 2x vlth 200 pi OJ: 

Pli3n buffer sub&oqinJXiCly took p.\ace,. ami the DKA wua 
f.lxe<i to Che NBlis by lO-fliinuto ixradiaclon wlxli a (JV 
traaa.Ulu3«.Uwr ax 312 wu. l*ho DKA fixod In tnis way was 
s\il530qu©TVt:.ly washed 4x vixh wQeh-concwntrato bxtfJPer (from 

15 OolUj.a/PbACTttacia, in order to ramova sxc^ai; SuPA iOfldod 

witH europium. As tho negative control, uniabali«d, 
daublQ.-Btr^nd&d DNA wiJifi trOiitod in the same wanner. 

Fci loving addition ot 100 ^1 ot* onhancfiraent solution from 
wsilnc/plianndcta, the tijna-reao±v«d t'luoroscence ot 

CtO i>n ;:o(>iu(n wt^^ juea«uxed, a.fter 30 lulnuxes at rociii tempsra- 

turd, iiJ a DELPXA 1^37. fluorescence photoanBtar from 
Wzillac/ Phitrniacid at 29 0 U> J€0 nin exci catiQn/6i5 nm 
emi&aion. Depending on tha dilution o± thd DNA^ iluoro- 
&oence signals of 2L2,0QO to i,70Q wra mecsurad in the 

25 .l.al>elle<l on A. "Zfhe unlabel led DWA only gave low bacJiground 
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Myhfr.lxUfraL.Lon or EuyA-lobellsd gwTiomi'.r: n^i7v In rha 
r€!'7ex-a^ phase tsiit. 

•Uiie prepartttioo o£ 7^^P^-iAbe.L.led Oi^A w^s carried out 
S aizcardLnq to ths xci©<:hod clft scribed Ln Bxampla 10. 

itsfi hybridisation wAi« carried oux by conv^entioiial pro- 
c*?fl£(fis ac an incub<at.i.on tcanporatiurft of 40 55 *C. 

DifforwU flub&cancea wero adciod dopending oo tiha hybrid- 
Lsttion tftcnpar^ture. With long g&nd p:Ct>be*3, dextran 

10 culphato or OUhoc polymsra vara employed i.n ord^x to 

incxQuae th«* spdod and extent of tha hybrid£s«tion. 
Detergents and biocJcing rtJAg^^ntS/ PVinb as driad milk, 
Oenba3?dt'B aolution, h^jpari/i or SDS, w?r^ employed In 
order to auppreas tha non-apeciiiic bi/iding of. tha OVA tg 

15 the irvft<wbran#!» nenaturin^g ngantB, such wr»ft oi: ^orm- 
amid^, may bo omploycd Xrx oxder to reduce the m^ltiTsg 
tOTipgrature of tho h^'^rid, ©a that lower hybridia ation 
taniparaturQ« ineiy bo ussd. Ea ftddition, the w?n-gpecifX.c 
binding of probaa to non-homoiogouc DKA on the Wot nvay 

20 be reduce-d ^y the addition of hatoroiogoui: DKA. 

To pt^pAr© for tho hytJCldisotioUi 100 ng of the 
uniabQlled K.colL-fiptiCif ic gono protsce (l^T Xb to 6 kb} 
w^ro firct denatured At lOO'C jTor 5 minutes, cooled to 
<J'C/ and th«n tran»l!arped to pre-ti:«ated nitroceiluloBo 
25 or nylon marabranat' using d KiniHold-II filtrflT-ion 

apparatus from Schlsicher and Scniill and £i^od At 80* C 
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Hoc 2 hO'ix-*.-. 

or pi t ic. bo X th a c Isaa t 20 mi ot hybridis a c i on 
&oluT:ion par lOO cru" of fiicer 69 ""C fox nc iaoet 

G i hour. 

The solution was r«yi<xuoa J>y 2.5 ml ot hybrid! ffatioo 
solution of 100 cm*'- ot fiitar to whici) eolut.ioa £ro«lily 
denatured (lOQ^C, S inlnutae), i^uPA-iabaLled, g^iKtfaic ONA 
froiP JS.coi.i. (1 pg) o^d bee.u adde<i. The fUtoira w^ro 
10 incxiiodtod fit 68 'C ^or at Xeaat 6 tvoura w^XttA getxtil,« 

Ths flit.ers were xhan vanhed 2x5 lainuCQB at roam tam- 
peratiure with at least 50 ml of 2^5330, 0.1?i SD3 per 
100 cro* of fi\ces: Axid a k 15 niJLnuXea cix 6B*C wlxJi Q.lxSSC, 
IS O.l'K SOS. 

Tti» fi-itors wsro than directly employed for dotooting the 
hybridised DNA. Depending on whether Eu?A-DKA v^aa uaed 
vfclch was already ioAdftd wt'oh fturopluia, or whtch waa 
gub^equeatiy loaded with ouropiom^ tho JEoliovin^ f\irthoi: 

20 ^tO'ptJ x^ro caxriod o^*:: in vorhing ujj tSio filters for the 

t'luorsscanca read*out. In ths caee of fiuPA-laballed 
genomic DNA. whic h a no t loaded witih europium , tha 
till tor* wro trectod in 100 >jM EuCi, 100 ^i>5 fiOlPX and 
IxSSC pa 7.0 in a total voiuma Oi 2 ml at room tesaparc- 

25 tura for 2 hours, l^h© filters wera then washed six tiiues 

with 2xS3C. Subsequently, the individual slots of. the 
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hYliri<iiaQZiaii blot vror^o out and treaced wich 1 mi of 

enhoncenient aoiurion in .1.5 ml ra^icxion tu}?05 . A>:t.ur a 
30-iaiAute inciibatioci room rtiHiperaTur*!?^ 20Q fti of ti-iU 
2pA&i5>l^e £jc:oni cAe ijxdlvldual slots w«V9 p.ipoxtt^tl into 
microtitre plar.ea and cJv? somvi^jy %*fJCo njo*nu.C5*<i Ui fx 

at 7.90 3fiO ran axcitcitioii unci Si5 <iittiSi<ion. 

3n xhs ciise of sio-t blots with I5uPA-iab<»JJ o<5 mix., which 
had beexi loaded \7±zh europium boEoro tlx^ Xabe-LXia-cTi t;hfv 
individual &Iota vera cut out directly aft*jr tho ixybrixi- 
isatioa an^ l ml of enhancetitsiit aolutlon waa ttdd^d to 
thaa ia 1.5 ml reaction tubes aiul then, as dsscrlbed 
above, the enhanceuteiit itolution vas added ^nd uvccism^ewisnt 
took place in a fluoreacance photojneter, 

IS SolutioneJ 

2 0 X GSCz NaCl/ 0.3 M citrate 7,0 

KybridiSAtion solutions 5xSSC; 0 . 1% >T-Xaurovieaz:cQBln&, 

Na aalt/ 0*02^ SDS: O.S% block- 
ing reogant (Soti^iringor) , 
2Q di&aolve the uolution ct 50 to 

Exauiipl^ 13 

Hybrid! fl At ioa with KuPA-Ubellod g^no piroioo^ 

•rhe preparation of BuPA-labe?lJ.ed gene probea {1.7 to 
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6 V:>>j w/jc r:;trri.ri>d out, fl^c.coiri'i i.jir; t.o tho mochod doocrib^d 

The *i-uPJV-lob*ilied gene prcbea may be eiapioye<i in aoU-d- 
phoso or liquid hybridiijatioiic^ . Suix^bio aolid ph^aes 
5 nrc^ Jtiu- oxiiuii)J»-i , tUt.troot^iiuiOAO mvjnibxAn»is . nylon 

mcftibrAtJOx; / ix»lyiti:yr/5aft g coupe oi; (nior^^titrs platet; ox 
Hingxiotic particl**^. Tho fluOir-iifcidat hybridi*5ation cora- 
plsx^ti of c?«jj*5 pr^be« Vit*^j cOtnolimantiXTy gynconic; DWA may 
be separated fxom fr^a fluoresce n* gene pxobes using 

For oxamplo^. a 5ioK-5>Iot hybridisation wae carried out 
vith EuPA-i4Jibdllod,. E.coli-apocif ic ^<»t:o prob«8 (1,7 kl;> 
to 6 kb) and -genomic DNA frocn S.Coli. 

For chi£4 pux-poaa, t-ha gonomlc U,coli DMA was deoatured at 
IS 100 'C for 5 minutes and th^a cooXed Co O'C HJid. X.\\en 

tranafecred to nl.t,roo=5lluloa© or hyiou (neaO>ranos uelng a 
ninlfold-ii filtration appaxatuc firom Schioj.chcr and 
SchULl in Che coi\ce-ntrdCion3 50O a<gr to 1^5 pg in i:2 
dilution stop?;, Th« pxehybridiBation and hybcridiaation 
JO carried out as dieacribad In ^jfianplo 12. 100 ng of 

BuPA-iab«lled B.coli gens probe vex*e employed. 

The rea*i-QUt: T.ook plac^ aa d^scribod in Bxample 12 by 
individual mfjaauroixiftnt ot tho ax;;ii;»^ filter slots after 
treatwenx w.ltlx ©nhanceiaont solution in a Di3L}?lA 1232 
25 t luor iwo tat fxom Waiiac/Phdioiacla. 



25 ^ 
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wr-xi'. -•^i:.iJJ. T:\:n*^]Ay <ioi;0-i: I'Hb . *Tl\.l.f» coTrr-rrsponfis zo a ta^t; 
r^rtrt.-* i.v.uvj t-.y o!: 0-1 Cif DNA mea&ut:ad cha hycridiaa- 
Ki.ou oC' j>ijf:rt fi^Bl^cii'^ pi i amid probe co r>fJK322 Di/X. 

5 Alternatively^ microticre hybr.ldis<itiOu te#t;ts xar^ 

carried out- i'or chls purpose, tita gonoitiic E.uoLi DKA 
denatured as deacjribed abovaf itnd tb&si di luteal flcniplHS of 
lO ng to 4.^ were pipetted Into micxoritr^ weiis and 
lefc CO BCand at room tamperaxure overnight. Subse- 

iO guxsntly, washiog uooh pX^cev 2 x vith 200 /jI of 

buffar £ind the D^A wat; tJi«n £i.:i<5d for 10 in^.nute« 
312 nm usln^ a uv xranalllTHttinator. 2 DO ><1 of hybridisd- 
tion aolucion (Kx^pla 12) with LO ng of Bu?A-i<ii>ellod 
g^nc probo added axsd the hybridisation nii.xtur» w&j; 

15 xitcubAtod at b8*C for at leaat 6 hours, Subaaquejixiy, the 
microti tro vol! 6 were waahed. 2 < 5 mtnur^a at room 
tocnpCiXAUurfv vit.h 2 k 200 ^tX o.f 2 x 0.1 So^3 and 

2 X 15 ininut4*t; at SO'C with 2 x 20O pi Oil 0,1 x 5SC/ 0.1% 
30S. 

20 I'ha read-out took place an in fixomple 12 In a DBLFIA 1232 

f luorimecer from tiallnc/ Pharmacia after treaonenr ot tbe 
w<#lls with 100 #il of enhanceinojit solution. 
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S 1.5 -1 A spacer 7aol€iculc and 

2. Lahe.l.l.lnq reagent according to Claim 1^ where 

lanT.han.tde 3.an- chelating Btructurts (Ln) id a pyri- 
dine daclvatLvQ of tha forrauia 



X r«t>r^>s«ntfl Cj- to Ct^-arylonO/ optionally 
contai ning a he tax a a tc?iii grouping ^ oc C bo 
C^-alkylane containing hertaro ii±cm groupings 
{Hf 0, S (Ix, more t:haT5 once)], 




where 



Y 



^:indL optlonaily X i- Y repxe'oe-nxa 2r"0:tyaucQin- 
Imtdo, N-mai«imido , NH.^ OH, COCll^-halogen/ 



Lq a 29 093 



- 27 - 
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h.i.toq:c:n^ fiiCO, KCR, CMO, COt^i , ^H, C(J-hilocj*f\, 

v:noc on^ / ex: ^ciico^n^ , 




unaaturatad C-^- to Ci^-'aiJcyl raditrdi/ Op^iOildX.Ly 
Bubatitutad by a phsiiyl qr^up, Or A pfttaftyl 

R roproaonta, in o&c)i case Iru^apendeotilY of the 
others, hydrogen, aTmnooium or an oqci.lvalent ot 
an ttiko-li jnetaii or a 1/2 equlv6lant of an 
alkaline eax-th metal. 

3. Labelling r^a^ont: -accardlng zo Cifliui 1/ wboro the 
spacer i£i a .poiyalkylomina , ijoiy&tJiylwiw <jiycol or 
a combination of theaa* 

4. Xjabellijig i:eagent:a iocordintj co Claim 1, where Fa 1b 
ATI afigeliclfi deirivative oi th& following general 
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C^(, and 51,, indopnndently of each o\:hv7r^ ropjrcseni: 
H ox c>-Cv-ttlkyl, and repCKaencs fi, C.,-C7-dikyl or 
A A over 2lkyi with Uyxlroxyl, Cx-C, -alkoxy, amino, 
h<aXo or H-phthalimiclo rfuJbstit.usnca. 

5. Labaliing rwag^nt accf>.TCriiT>cr to ClaJua i, whor«> ^'li is 
a paorAien with the foLiowlnq qenerai faiimala: 



Rj, Rfl aiid independently of oach OCtlcry reprRs- 

ent H or C^-C^-aiJcyi, 

l\ r©pr«»«ntfi H, Ci-C,-al!c/l or C^-C,- 

al3cyl with hy<iroxyI, C^-C^-alkojcy, 
amino, httlo oc N-pht:ballinido 
aabatir.uenta , 



La A 2<3 093 - 29 - 
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